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SEQUENCE LISTING 

<110> yeda Research and Development 

<120> DNA VACCINES ENCODING HSP60 PEPTIDE FRAGMENTS FOR TREATING 
AUTOIMMUNE DISEASES 

<130> YEDA/039 PCT 

<160> 15 

patentm version 3.3 



<170> 

<210> 
<211> 
<212> 
<213> 



1 

20 
PRT 

Arti f i ci al 



<220> 

<223> Human HSP60 epitope 
<400> 1 

Leu val lie lie Ala Glu Asp val Asp Gly Glu Ala Leu ser Thr Leu 
15 10 15 



val Leu Asn Arg 
20 



<210> 2 

<211> 20 

<212> PRT 

<213> Artificial 

<220> 

<223> Human HSP60 epitope 
<400> 2 

Gly Glu val lie Val Thr Lys Asp Asp Ala Met Leu Leu Lys Gly Lys 
15 10 15 



Gly Asp Lys Ala 
20 



<210> 3 

<211> 20 

<212> PRT 

<213> Arti f i ci al 

<220> 

<223> Human HSP60 epitope 
<400> 3 

Lys Gly Asp Lys Ala Gin He Glu Lys Arg lie Gin Glu lie lie Glu 
15 10 15 



Gin Leu Asp val 
20 



<210> 4 
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<211> 20 
<212> PRT 
<213> Artificial 

<220> 

<223> Human HSP60 epitope 
<400> 4 

Asn Glu Arg Leu Ala Lys Leu ser Asp Gly val Ala val Leu Lys val 
15 10 15 



Gly Gly Thr ser 
20 



<210> 5 

<211> 20 

<212> PRT 

<213> Artificial 

<220> 

<223> Human HSP60 epitope 



Val Gly Gly Thr ser Asp val Glu val Asn Glu Lys Lys Asp Arg Val 
15 10 15 



Thr Asp Ala Leu 
20 



<210> 6 

<211> 20 

<212> PRT 

<213> Artificial 

<220> 

<223> Human HSP60 epitope 



lie val Leu Gly Gly Gly Cys Ala Leu Leu Arg Cys lie Pro Ala Leu 
1 5 10 15 



Asp ser Leu Thr 
20 



<210> 7 

<211> 20 

<212> PRT 

<213> Artificial 

<220> 

<223> Human HSP60 epitope 



Glu lie lie Lys Arg Thr Leu Lys lie Pro Ala Met Thr He Ala Lys 
15 10 15 

Asn Ala Gly Val 



<400> 



5 



<400> 



6 



<400> 



7 
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20 

<210> 8 
<211> 20 
<212> PRT 
<213> Artificial 

<220> 

<223> Human HSP60 epitope 
<400> 8 

Lys Asn Ala Gly val Glu Gly ser Leu lie val Glu Lys He Met Gin 
1 5 10 15 

Ser Ser Ser Glu 
20 

<210> 9 
<211> 20 
<212> PRT 
<213> Artificial 

<220> 

<223> Human HSP60 epitope 
<400> 9 

Gin Ser Ser ser Glu Val Gly Tyr Asp Ala Met Ala Gly Asp Phe Val 
15 10 15 

Asn Met val Glu 
20 

<210> 10 
<211> 20 
<212> PRT 
<213> Artificial 

<220> 

<223> human hsp60 epitope 
<400> 10 

Lys Phe Gly Ala Asp Ala Arg Ala Leu Met Leu Gin Gly val Asp Leu 
15 10 15 

Leu Ala Asp Ala 
20 

<210> 11 
<211> 15 
<212> PRT 

<213> Mycobacterium tuberculosis 
<400> 11 

Glu Glu Ser Asn Thr Phe Gly Leu Gin Leu Glu Leu Thr Glu Gly 
15 10 15 
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<210> 12 

<211> 2691 

<212> DNA 

<213> Homo sapiens 



<400> 12 
eg Luaiyyay 


aLtaaLdLLL 




LdLXCCCCCX 


xccxcxcagg 


y lccc xy lcc 


ou 


ccLCcagiga 


axeccagaag 


ar+rtnnarta 

aC ll ugydya 


g LT.C xgagca 


/tnnyin f ft ft z - —l 

gggggeggea 


^-+- ^» •♦- ft ft f* r* f* 

exexggeexe 


1 on 


xya xxyy tec 


•a ann^ ann/*t* 

ddgyddggLT. 


ggggggcagg 


aegggaggeg 


aaaceccxgy 


ddxaxxcccg 


1 cn 


accxggcagc 


c iCd xegage 


tegg tgd. l ug 


A1 f*"t~ f* ^ ^"i ^ ft ft 

gc xcagaagg 


^ ^ *i ^ ft ft f* ft ft 
gaaaaggegg 


gxcxccgxga 




f* ft f* "fr" +• *a *4" «^ «a 


ft f f f* ^ rt ft ft 

aagcccaggg 


geaagegg lc 


f* f% « — * +• « f* ft ft 
egg a xaaegg 


<^ ft f* f* ft n ft 

exagcexgag 


gagexgexge 


jUU 


^ a^ ^ 4* a** ^» 

gacagtccac 


xacc xxxx xc 


gagagtgact 


cccgx xg lcc 


a** *^ ^ a*» a^ 

caaggexxce 


cagagegaac 


sen 

DDL) 


y-» +* /"t y^ y-* y»* J y*» *4** 

C xg xgcggcx 


y*a — * y-* y— ■ a y— • y™ y* 

gcaggcaccg 


gegegtcgag 


xt. tic egg eg l 


ceggaaggae 


cgagcxcxxc 




tcgcggatcc 


agtgttccgt: 


■ftccagcccc 


caaticiicaga 


geegagcega 


cagagagcag 


yion 


ggaacegcat 


ggccaaagcc 


geggcagreg 


gcatcgacci: 


gggeaeeace 


^ f* f^^ ft f* ft 
xaexcexgcg 


c/in 


tgggggtgtt 


ccaacacggc 


aaggtggaga 


xca ticgccaa 


cgaccagggc 


aaecgcacca 


enn 


a*» a»* a** ,a»» y*a J» M 

cccccagcxa 


cgxggccxxc 


acggacaccg 


f*ftft f~+~ f >4^ 

ageggctcax 


f ft ft ft ft -» *4* rt f ft 

eggggatgeg 


m a* f a< ^ —t f f 
gccaagaacc 


00U 


aggtggcgct 


gaacccgcag 


aacaccg xg l 


iigacgcgaa 


ft f ft f f*'%~ ft <-i +• f 
gcgccxgaxc 


ft ft f f* ft f ~\ ~t n+> 

ggccgcaagx 


/ zu 


xcggcgaccc 


ggtggtgcag 


xcggacarga 


agcacxggcc 


xxxccaggxg 


■»3 /— ^ ^ f ft n r~ ft 

axeaacgaeg 


/ oil 


gagacaagee 


caaggtgcag 


g rgagc uaca 


»-\ y-a /-a /-a #^a #*-a #-a m jf- 

a ggggg a g ac 


caaggcaxxc 


xaccccgagg 


OAC\ 


agatctegtc 


caxggxgcxg 


accaaganga 


aggagaxege 


f ft ~t ft ft f* ft +■ <" 1 • 
egaggegxae 


rf« *4— M ft ft ft- A" A" 

exgggcxacc 


yuu 


cggtgaccaa 


cgcggtgatc 


accgtgccgg 


cc xacxxcaa 


yp^ y»a y— • y^ y*a y« m m 

cgacxcgcag 


y» y^a ^* y~> y»a ya y« y— • m 

cgccaggcca 


you 


ecaaggatge 


gggtgtgatc 


gegggge xca 


acgxgcxgcg 


gaxeaxeaac 


At a* a* f ~\ f ft ft 
gagcccacgg 


xu^u 


ccgccgccax 


cgccxacggc 


^» j*m ft ^ f* ft ^ 

crggacagaa 


^* « ^•"^•51 ft ft ft 
egggcaaggg 


ggagegcaac 


gxccxgaxcx 


1 nan 


ttgacctggg 


y— » y** a* 1 * j^t y« y— y-» 

cgggggcacc 


ttcgacgtg t 


ccaxccxgac 


^1 *i *^ f* ft ^ 
gaxegacgae 


ft ft f +* ^ -f- -f- fm 

ggcaxcxxcg 




aggtgaaggc 


cacggccggg 


gacacccacc 


ft ft ft ft ft ft ft "5 

tgggtgggga 


»~l g-t —x e~ -4- +- -t- r-% -1 ^» 

ggaexxxgae 


aacaggexgg 


-LilUU 


xgaaccacxx 


cgnggaggag 


Ltcaagagaa 


aacacaagaa 


ggacaxcagc 


y« m m m y>* m m m y-» 

cagaacaagc 




gagcegtgag 


gcggctgcgc 


accgcctgcg 


agagggecaa 


ft *^ ft ft ~* f f ft 
gaggacccxg 


xcgxccagca 




cccaggccag 


cctggagatc 


gactcccLgT! 


+- +• "5 ft ft ft f *+* 
xxgagggcax 


cgacxxcxac 


acgxccaxca 


IjoU 


ecagggegag 


gttcgaggag 


ctgtgctccg 


accxgxxccg 


n a m y» m ^» yaa ^a^^ y»a 

aagcacccxg 


gagcccgtgg 


1 AAf\ 


agaaggctct 


gcgcgacgcc 


aagctggaca 


aggeccagat 


tcacgacctg 


gtcctggtcg 


1500 


ggggctccac 


ccgcatcccc 


aaggtgcaga 


agetgetgea 


ggacttcttc 


aacgggcgcg 


1560 


acctgaacaa 


gagcatcaac 


cccgacgagg 


ctgtgggcta 


eggggeggeg 


gtgeaggegg 


1620 


ccatcctgat 


gggggacaag 


tccgagaacg 


tgeaggaect 


getgetgetg 


gacgtggctc 


1680 


ccctgtcgct 


ggggctggag 


aeggceggag 


gcgtgatgac 


tgccctgatc 


aagegcaact 


1740 


ccaccatccc 


caccaagcag 


aegcagatet 


tcaccaccta 


ctccgacaac 


caacccgggg 


1800 


tgctgatcca 


ggtgtacgag 


ggcgagaggg 


ccatgacgaa 


agacaacaat 


ctgttggggc 


1860 
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cctccggccc caggcgtgcc ccagatcgag 


gtgaccttcg 


1920 


acatcgatgc 


caacggcatc 


ctgaacgtca 


cggccacgga 


caagagcacc 


ggcaaggcca 


1980 


acaagatcac 


catcaccaac 


gacaagggcc 


gcctgagcaa 


ggaggagatc 


gagcgcatgg 


2040 


tgcaggaggc 


ggagaagtac 


aaagcggagg 


acgaggtgca 


gcgcgagagg 


gtgtcagcca 


2100 


agaacgccct 


ggagtcctac 


gccttcaaca 


tgaagagcgc 


cgtggaggat 


gaggggctca 


2160 


agggcaagat 


cagcgaggcc 


gacaagaaga 


aggtgctgga 


caagtgtcaa 


gaggtcatct 


2220 


cgtggctgga 


cgccaacacc 


ttggccgaga 


aggacgagtt 


tgagcacaag 


aggaaggagc 


2280 


tggagcaggt 


gtgtaacccc 


atcatcagcg 


gactgtacca 


gggtgccggt 


ggtcccgggc 


2340 


ctgggggctt 


cggggctcag 


ggtcccaagg 


gagggtctgg 


gtcaggcccc 


accattgagg 


2400 


aggtagatta 


ggggcctttc 


caagattgct 


gtttttgttt 


tggagcttca 


agactttgca 


2460 


*t tt c c*t acta 




tcagttctca 


atttcctgtg 


tttgcaatgt 


tgaaattttt 


2520 


tggtgaagta 


ctgaacttgc 


ctttttttcc 


ggtttctaca 


tgcagagatg 


aatttatact 


2580 


gccatcttac 


gactatttct 


tctttttaat 


acacttaact 


caggccattt 


tttaagttgg 


2640 


ttacttcaaa 


gtaaataaac 


LlIadaaLlC 




t ILL taLLLL 


t 


2691 


<210> 13 

<211> 2912 

<212> DNA 

<213> Homo sapiens 












<400> 13 
cagttgcttc 


agcgtcccgg 


tgtggctgtg 


ccgttggtcc 


tgtgcggtca 


cttagccaag 


60 


atgcctgagg 


aaacccagac 


ccaagaccaa 


ccgatggagg 


aggaggaggt 


tgagacgttc 


120 


gcctttcagg 


cagaaattgc 


ccagttgatg 


tcattgatca 


tcaatacttt 


ctactcgaac 


180 


aaagagatct 


ttctgagaga 


gctcatttca 


aattcatcag 


atgcattgga 


caaaatccgg 


240 


tatgaaactt 


tgacagatcc 


cagtaaatta 


gactctggga 


aagagctgca 


tattaacctt 


300 


ataccgaaca 


aacaagatcg 


aactctcact 


attgtggata 


ctggaattgg 


aatgaccaag 


360 


gctgacttga 


tcaataacct 


tggtactatc 


gccaagtctg 


ggaccaaagc 


gttcatggaa 


420 


gctttgcagg 


ctggtgcaga 


tatctctatg 


attggccagt 


tcggtgttgg 


tttttattct 


480 


gcttatttgg 


ttgctgagaa 


agtaactgtg 


atcaccaaac 


ataacgatga 


tgagcagtac 


540 


gcttgggagt 


cctcagcagg 


gggatcattc 


acagtgagga 


cagacacagg 


tgaacctatg 


600 


ggtcgtggaa 


caaaagttat 


cctacacctg 


aaagaagacc 


aaactgagta 


cttggaggaa 


660 


cgaagaataa 


aggagattgt 


gaagaaacat 


tctcagttta 


ttggatatcc 


cattactctt 


720 


tttgtggaga 


aggaacgtga 


taaagaagta 


agcgatgatg 


aggctgaaga 


aaaggaagac 


780 


aaagaagaag 


aaaaagaaaa 


agaagagaaa 


gagtcggaag 


acaaacctga 


aattgaagat 


840 


gttggttctg 


atgaggaaga 


agaaaagaag 


gatggtgaca 


agaagaagaa 


gaagaagatt 


900 


aaggaaaagt 


acatcgatca 


agaagagctc 


aacaaaacaa 


agcccatctg 


gaccagaaat 


960 


cccgacgata 


ttactaatga 


ggagtacgga 


gaattctata 


agagcttgac 


caatgactgg 


1020 
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gaagatcact tggcagtgaa gcatttttca gttgaaggac agttggaatt cagagccctt 1080 

ctatttgtcc cacgacgtgc tccttttgat ctgtttgaaa acagaaagaa aaagaacaat 1140 

atcaaattgt atgtacgcag agttttcatc atggataact gtgaggagct aatccctgaa 1200 

tatctgaact tcattagagg ggtggtagac tcggaggatc tccctctaaa catatcccgt 1260 

gagatgttgc aacaaagcaa aattttgaaa gttatcagga agaatttggt caaaaaatgc 1320 

ttagaactct ttactgaact ggcggaagat aaagagaact acaagaaatt ctatgagcag 1380 

ttctctaaaa acataaagct tggaatacac gaagactctc aaaatcggaa gaagctttca 1440 

gagctgttaa ggtactacac atctgcctct ggtgatgaga tggtttctct caaggactac 1500 

tgcaccagaa tgaaggagaa ccagaaacat atctattata tcacaggtga gaccaaggac 1560 

caggtagcta actcagcctt tgtggaacgt cttcggaaac atggcttaga agtgatctat 1620 

atgattgagc ccattgatga gtactgtgtc caacagctga aggaatttga ggggaagact 1680 

ttagtgtcag tcaccaaaga aggcctggaa cttccagagg atgaagaaga gaaaaagaag 1740 

caggaagaga aaaaaacaaa gtttgagaac ctctgcaaaa tcatgaaaga catattggag 1800 

aaaaaagttg aaaaggtggt tgtgtcaaac cgattggtga catctccatg ctgtattgtc 1860 

acaagcacat atggctggac agcaaacatg gagagaatca tgaaagctca agccctaaga 1920 

gacaactcaa caatgggtta catggcagca aagaaacacc tggagataaa ccctgaccat 1980 

tccattattg agaccttaag gcaaaaggca gaggctgata agaacgacaa gtctgtgaag 2040 

gatctggtca tcttgcttta tgaaactgcg ctcctgtctt ctggcttcag tctggaagat 2100 

ccccagacac atgctaacag gatctacagg atgatcaaac ttggtctggg tattgatgaa 2160 
gatgacccta ctgctgatga taccagtgct gctgtaactg aagaaatgcc accccttgaa 2220 
ggagatgacg acacatcacg catggaagaa gtagactaat ctctggctga gggatgactt 2280 
acctgttcag tactctacaa ttcctctgat aatatatttt caaggatgtt tttctttatt 2340 
tttgttaata ttaaaaagtc tgtatggcat gacaactact ttaaggggaa gataagattt 2400 
ctgtctacta agtgatgctg tgatacctta ggcactaaag cagagctagt aatgcttttt 2460 
gagtttcatg ttggttcttt cacagatggg gtaacgtgca ctgtaagacg tatgtaacat 2520 
gatgttaact ttgtgtggtc taaagtgttt agctgtcaag- ccggatgcct aagtagacca 2580 
aatcttgtta ttgaagtgtt ctgagctgta tctt gatgtr tagaaaagta ttcgttacat 2640 
cttgtaggat ctactttttg aacttttcat tccctgtagt tgacaattct gcatgtacta 2700 
gtcctctaga aataggttaa actgaagcaa cttgatggaa ggatctctcc acagggcttg 2760 
ttttccaaag aaaagtattg tttggaggag caaagttaaa agcctaccta agcatatcgt 2820 
aaagctgttc aaatactcga gcccagtctt gtggatggaa atgtagtgct cgagtcacat 2880 
tctgcttaaa gttgtaacaa atacagatga gt 2912 

<210> 14 
<211> 573 
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<212> PRT 

<213> Homo sapiens 

<400> 14 

Met Leu Arg Leu Pro Thr Val Phe Arg Gin Met Arg Pro val ser Arg 
15 10 15 

val Leu Ala Pro His Leu Thr Arg Ala Tyr Ala Lys Asp val Lys Phe 
20 25 30 

Gly Ala Asp Ala Arg Ala Leu Met Leu Gin Gly val Asp Leu Leu Ala 
35 40 45 

Asp Ala val Ala val Thr Met Gly Pro Lys Gly Arg Thr val lie lie 
50 55 60 

Glu Gin ser Trp Gly ser Pro Lys Val Thr Lys Asp Gly val Thr val 
65 70 75 80 

Ala Lys ser lie Asp Leu Lys Asp Lys Tyr Lys Asn lie Gly Ala Lys 
85 90 95 

Leu val Gin Asp val Ala Asn Asn Thr Asn Glu Glu Ala Gly Asp Gly 
100 105 110 

Thr Thr Thr Ala Thr val Leu Ala Arg ser lie Ala Lys Glu Gly Phe 
115 120 125 

Glu Lys lie ser Lys Gly Ala Asn Pro val Glu lie Arg Arg Gly val 
130 135 140 

Met Leu Ala val Asp Ala Val He Ala Glu Leu Lys Lys Gin ser Lys 
145 150 155 160 

Pro val Thr Thr Pro Glu Glu He Ala Gin val Ala Thr lie ser Ala 
165 170 175 

Asn Gly Asp Lys Glu lie Gly Asn He lie ser Asp Ala Met Lys Lys 
180 185 190 

val Gly Arg Lys Gly val lie Thr Val Lys Asp Gly Lys Thr Leu Asn 
195 200 205 

Asp Glu Leu Glu He lie Glu Gly Met Lys Phe Asp Arg Gly Tyr He 
210 215 220 

ser Pro Tyr Phe lie Asn Thr ser Lys Gly Gin Lys cys Glu Phe Gin 
225 230 235 240 

Asp Ala Tyr val Leu Leu Ser Glu Lys Lys lie Ser Ser He Gin ser 
245 250 255 
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lie Val Pro Ala Leu Glu lie Ala Asn Ala His Arg Lys Pro Leu val 
260 265 270 

lie lie Ala Glu Asp Val Asp Gly Glu Ala Leu Ser Thr Leu Val Leu 
275 280 285 

Asn Arg Leu Lys val Gly Leu Gin val val Ala val Lys Ala Pro Gly 
290 295 300 

Phe Gly Asp Asn Arg Lys Asn Gin Leu Lys Asp Met Ala lie Ala Thr 
305 310 315 320 

Gly Gly Ala Val Phe Gly Glu Glu Gly Leu Thr Leu Asn Leu Glu Asp 
325 330 335 

val Gin Pro His Asp Leu Gly Lys Val Gly Glu Val lie Val Thr Lys 
340 345 350 

Asp Asp Ala Met Leu Leu Lys Gly Lys Gly Asp Lys Ala Gin lie Glu 
355 360 365 

Lys Arg lie Gin Glu lie lie Glu Gin Leu Asp Val Thr Thr Ser Glu 
370 375 380 

Tyr Glu Lys Glu Lys Leu Asn Glu Arg Leu Ala Lys Leu ser Asp Gly 
385 390 395 400 

val Ala val Leu Lys val Gly Gly Thr Ser Asp val Glu val Asn Glu 
405 ~ 410 415 

Lys Lys Asp Arg Val Thr Asp Ala Leu Asn Ala Thr Arg Ala Ala val 
420 425 430 

Glu Glu Gly He val Leu Gly Gly Gly cys Ala Leu Leu Arg Cys He 
435 440 445 

pro Ala Leu Asp ser Leu Thr Pro Ala Asn Glu Asp Gin Lys lie Gly 
450 455 460 

lie Glu He lie Lys Arg Thr Leu Lys He Pro Ala Met Thr He Ala 
465 470 475 480 

Lys Asn Ala Gly val Glu Gly Ser Leu lie val Glu Lys lie Met Gin 
485 490 495 

ser Ser Ser Glu val Gly Tyr Asp Ala Met Ala Gly Asp Phe val Asn 
500 505 510 

Met Val Glu Lys Gly lie lie Asp Pro Thr Lys Val Val Arg Thr Ala 
515 520 525 
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Leu Leu Asp Ala Ala Gly val Ala Ser Leu Leu Thr Thr Ala Glu val 
530 535 540 

val val Thr Glu lie Pro Lys Glu Glu Lys Asp pro Gly Met Gly Ala 
545 550 555 560 

Met Gly Gly Met Gly Gly Gly Met Gly Gly Gly Met Phe 
565 570 



<210> 15 

<211> 2246 

<212> DNA 

<213> Homo sapiens 

<400> 15 

acgacctgtc tcgccgagcg cacgccttgc cgccgccccg cagaaatgct tcggttaccc 
acagtctttc gccagatgag accggtgtcc agggtactgg ctcctcatct cactcgggct 
tatgccaaag atgtaaaatt tggtgcagat gcccgagcct taatgcttca aggtgtagac 
cttttagccg atgctgtggc cgttacaatg gggccaaagg gaagaacagt gattattgag 
cagagttggg gaagtcccaa agtaacaaaa gatggtgtga ctgttgcaaa gtcaattgac 
ttaaaagata aatacaagaa cattggagct aaacttgttc aagatgttgc caataacaca 
aatgaagaag ctggggatgg cactaccact gctactgtac tggcacgctc tatagccaag 
gaaggcttcg agaagattag caaaggtgct aatccagtgg aaatcaggag aggtgtgatg 
ttagctgttg atgctgtaat tgctgaactt aaaaagcagt ctaaacctgt gaccacccct 
gaagaaattg cacaggttgc tacgatttct gcaaacggag acaaagaaat tggcaatatc 
atctctgatg caatgaaaaa agttggaaga aagggtgtca tcacagtaaa ggatggaaaa 
acactgaatg atgaattaga aattattgaa ggcatgaagt ttgatcgagg ctatatttct 
ccatacttta ttaatacatc aaaaggtcag aaatgtgaat tccaggatgc ctatgttctg 
ttgagtgaaa agaaaatttc tagtatccag tccattgtac ctgctcttga aattgccaat 
gctcaccgta agcctttggt cataatcgct gaagatgttg atggagaagc tctaagtaca 
ctcgtcttga ataggctaaa ggttggtctt caggttgtgg cagtcaaggc tccagggttt 
ggtgacaata gaaagaacca gcttaaagat atggctattg ctactggtgg tgcagtgttt 
ggagaagagg gattgaccct gaatcttgaa gacgttcagc ctcatgactt aggaaaagtt 
ggagaggtca ttgtgaccaa agacgatgcc atgctcttaa aaggaaaagg tgacaaggct 
caaattgaaa aacgtattca agaaatcatt gagcagttag atgtcacaac tagtgaatat 
gaaaaggaaa aactgaatga acggcttgca aaactttcag atggagtggc tgtgctgaag 
gttggtggga caagtgatgt tgaagtgaat gaaaagaaag acagagttac agatgccctt 
aatgctacaa gagctgctgt tgaagaaggc attgttttgg gagggggttg tgccctcctt 
cgatgcattc cagccttgga ctcattgact ccagctaatg aagatcaaaa aattggtata 
gaaattatta aaagaacact caaaattcca gcaatgacca ttgctaagaa tgcaggtgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gaaggatctt tgatagttga gaaaattatg caaagttcct cagaagttgg ttatgatgct 1560 

atggctggag attttgtgaa tatggtggaa aaaggaatca ttgacccaac aaaggttgtg 1620 

agaactgctt tattggatgc tgctggtgtg gcctctctgt taactacagc agaagttgta 1680 

gtcacagaaa ttcctaaaga agagaaggac cctggaatgg gtgcaatggg tggaatggga 1740 

ggtggtatgg gaggtggcat gttctaactc ctagactagt gctttacctt tattaatgaa 1800 

ctgtgacagg aagcccaagg cagtgttcct caccaataac ttcagagaag tcagttggag 1860 

aaaatgaaga aaaaggctgg ctgaaaatca ctataaccat cagttactgg tttcagttga 1920 

caaaatatat aatggtttac tgctgtcatt gtccatgcct acagataatt tattttgtat 1980 

ttttgaataa aaaacatttg tacattcctg atactgggta caagagccat gtaccagtgt 2040 

actgctttca acttaaatca ctgaggcatt tttactacta ttctgttaaa atcaggattt 2100 

tagtgcttgc caccaccaga tgagaagtta agcagccttt ctgtggagag tgagaataat 2160 

tgtgtacaaa gtagagaagt atccaattat gtgacaacct ttgtgtaata aaaatttgtt 2220 

taaagttaaa aaaaaaaaaa aaaaaa 2246 
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